Phorbol ester- and glutamate-sensitive phosphorylation of hippocampal membrane proteins from adult and neonatal rats.
The phosphoinositide (PI) second messenger system in the neonatal rat brain is differentially stimulated as compared to that of the adult by agonists such as glutamate. Among the factors that might contribute to the neonatal pattern is the nature of phosphorylated membrane-bound proteins which could regulate this receptor-mediated response. This study was undertaken to compare membrane protein phosphorylation under conditions that affect PI hydrolysis in neonatal and adult rat hippocampus. Two-dimensional gel analysis revealed enhanced basal phosphorylation of two membrane proteins (M(r): 46,000 and 80,000; pI: 4.4 and 4.2, respectively) in the neonatal hippocampus when compared to the adult. The former phosphoprotein is present only in neonatal hippocampus. Phosphorylation of a 48,000 M(r) protein with a pI of 4.5 is prominent in hippocampal membranes from both neonatal and adult rats. After incubation of neonatal hippocampal slices with an active phorbol ester, 12-O-tetradecanoyl phorbol-13-acetate (TPA), all three proteins show decreased post-hoc phosphorylation. Slices from neonatal rats incubated with glutamate demonstrated no alteration in the phosphorylation of any of these proteins, while those from adult rats produced a marked change in phosphorylation of the 80,000 M(r) protein. The data suggest that phosphorylation of this protein from neonates is not yet as efficiently coupled to receptor stimulation as that from the adult. Immunoblot analysis revealed that the 48,000 M(r) protein is the growth-associated protein B-50/GAP-43 and that the 80,000 M(r) protein is a membrane-associated form of the MARCKS protein.(ABSTRACT TRUNCATED AT 250 WORDS)